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Effect of Western diet on APOE ™~ atherosclerosis model mice

WANG Lei, SONG Huiqian, LI Bin, LIANG Chao, CHEN Min, TIAN Yushu, WU Xuying, ZHANG Wenming, LIU Yunbo "
(Beijing HFK Bioscience CO. , LTD, Beijing 102202, China)

[ Abstract]  Objective To study the impact of a Western diet-type feed on biological indicators and histopathology
in APOE™™ mice. Methods Forty-eight female and 48 male APOE™" mice, and 48 female and 48 male C57BL/6] mice
were divided into eight breeding groups: APOE™" breeding feed group, APOE™~ Western dietary feed group, C57BL/6]
breeding feed group, and C57BL/6] Western dietary feed group (24 male and 24 female mice per group). Mice were fed
the respective diets from 3 weeks until the end of the experiment at 20 weeks. After the experiment, serum was collected for
measurement of biochemical indicators. Aortas were removed for oil red O staining and gross examination and the aorta root
was paraffin sectioned and stained with hematoxylin and eosin. Results A Western diet did not significantly increase body
weight in APOE™™ mice, but did significantly improve the blood lipid index and total cholesterol, low-density lipoprotein
and high-density lipoprotein levels, and promoted the formation of atherosclerotic plaques. Male mice were suitable for
modeling gross aortic plaques while female mice were suitable for modeling aortic arch root plaques. Conclusions A
Western diet can promote atherosclerosis in APOE™™ mice, increase the aortic plaque area ratio, shorten modeling time,

and improve modeling uniformity.
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Table 1 Introduction to the use of animals in this study

S P51 Big/n (BERYE R/ JAIE / week /g
Strain Sex Number Microbial level Age Weight
C57BL/6] ) 24 SPF 3 8. 60+0. 90
C57BL/6] ? 24 SPF 3 8. 40+0. 80
C57BL/6) 1 24 SPF 3 8.50=+0. 85
C57BL/6] ? 24 SPF 3 8.45+0.70
APOE™"~ 1 24 SPF 3 9.32+0. 43
APOE™~ ? 24 SPF 3 7. 67+0. 56
APOE™~ ) 24 SPF 3 9.42+0. 63
APOE™"~ ? 24 SPF 3 7.60+0. 41
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Table 2 Effect of Western diet on body weight of APOE™" mice

20 J& C57BL/6] T HKTE /¢

20 J& C57BL/6] Q KT /¢

20 J& APOE™~ 1 {kHi/g 20 & APOE™~ Q {k /g

A
,177"@ i Average weight of 20 weeks Average weight of 20 weeks Average weight of 20 weeks Average weight of 20 weeks
e C57BL/6) 1 C57BL/6] @ APOE™ 1 APOE™" 9
AL 27.31+1.88 19.91+0.95 30.17+1.81° 23.24x1.01°
Breeding feed
[ bk FS1|
s R RAA 28.98+2. 31" 23.03+1. 45" 30. 16+1. 98 24.06+£1. 59

Western dietary feed

TF SRR AR ) 2R AR PR E L, * P<0. 05,4 P<0. 01 ; 41 R IARE X R [l 8 AR PR ARE gz, P P<0. 01,

Note. Comparison of body weight of same strain fed with different feed same sex, *P<0.05, *P<0.01. Comparison of body weight of different strain and

fed with same feed of same sex, "P<0.01.
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Note. 1~6, C57BL/6] male mice in the breeding feed group. 7~ 12, C57BL/6] male mice in the Western dietary feed group. 13~ 18,
APOE™" male mice in the breeding feed group. 19~24, APOE™" male mice in the Western dietary feed group.

Figure 1 Macroscopic oil red O staining of the aorta of male mice in each group
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Note. 1~6, C57BL/6] female mice in the breeding feed group. 7~12, C57BL/6] female mice in the Western dietary feed group. 13~
18, APOE™" female mice in the breeding feed group. 19~24, APOE™" female mice in the Western dietary feed group.

Figure 2 Macroscopic oil red O staining of the aorta of female mice in each group
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400 um 400 pm 400 pm : 400 pm

400 um 400 pm 400 wm 400 pm

A AL CSTBL/6] /)N BRI ME 358 %58 1AL BB : CSTBL/6J /Iy BURIME 75 75 Ak £ 1RKE; CLC 1 APOE ™™ /) BRI ME 3508 658 AR D |
D1: APOE™ /IR MY D5 IR B ik s A~ Do MERR AL~ D1 HERR ., TP Sk 10 SR 3 kS AR BE b,
3 A FK S HRARY] A HE B
Note. A/Al, C57BL/6] mice in breeding feed group. B/B1, C57BL/6] mice in Western dietary feed group. C/C1, APOE™™ mice in
breeding feed group. D/D1, APOE™™ mice in Western dietary feed group. A~D, Male mice. Al~DI, Female mice. The arrows in the
figure refer to the root plaque of the aortic arch.
Figure 3 Root section and HE staining of aortic arch in each group

F 4 KAFIPKMIML O YT

Table 4 Aorta macroscopic oil red O staining data of each group

Bl 1A 1A/ mm? BEHL B mm® B A i A AR
Groups Vascular area Plaque area Vascular area/plaque area
C57BL/6) b i BEAH R
C57BL/6] male mice fed with breeding feed 50434. 67+2534. 49 0.00£0.00 0.00=0.00
C57BL/6) @ Lid B Ak
C57BL/6] female mice fed with breeding feed 45432. 83+3837. 65 0.00+0. 00 0 00£0.00
C57BL/6] 1 P R f R
C57BL/6] male mice fed with Western dietary feed 48565, 70+4331. 15 0.00+0. 00 0. 000.00
C57BL/6J @ PYJr iR Bk
C57BL/6] female mice fed with Western dietary feed 459289. 40£4004. 44 0.00+0. 00 0 000.00
/= A Mz e A 8
7/7AP0E . Eﬁﬁ%ﬁﬁ** X 49967.00+£3112. 71 888. 17+817. 02 1.78+1.76 "
APOE™ " male mice fed with breeding feed
-/= S i N
- APOE . e w ﬁgiﬁ?ﬂ . 49133. 50+4439. 59 738.50+601. 57 1.59+1.64"
APOE™" female mice fed with breeding feed
/- 4 Johe 5t
. APOETT TSGR 53321, 17£2271. 01 7023. 83+1391. 80 13. 192, 82*
APOE™ " male mice fed with Western dietary feed
-~ Fohe 5t
APOE™ @ 7 iR bt 46003.83+3197.37  4951.50+3276.36 10. 82+7. 97*

APOE™" female mice fed with Western dietary feed
T BEYCRY 1L AR AR [ 1 5, AR [ B RE APOE ™~ 415 C57BL/6J 41ARLL, * P<0. 055 APOE™ ™ [l BRI S RHLM L, * P<0. 05,
Note. Plaque to vascular area ratio, compared between same sex of C57BL/6J and APOE™" feed with common feed, * P<0. 05. Compared between same
sex of APOE™" feed with different feed, *P<0. 05.
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Figure 4 Comparison of the plaque area of the aortic arch root in each group
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Table 5 Plaque area of the aortic arch root in each group

Aye Groups

BERTEFY mm? Plaque area

C57BL/6) 1 it TR A
C57BL/6] male mice fed with breeding feed

C57BL/6] @ 5 B FE kL
C57BL/6] female mice fed with breeding feed

C57BL/6J b VU5 PR B
C57BL/6] male mice fed with Western dietary feed

C57BL/6] @ VU7 e e it
C57BL/6] female mice fed with Western dietary feed
APOE™™ 1 -3 %584
APOE™" male mice fed with breeding feed
APOE™™ @ ¥ 2584t
APOE™" female mice fed with breeding feed
APOE™" 1 # )5 iR &l
APOE™" male mice fed with Western dietary feed
APOE™" @ P )5 iR &l
APOE™" female mice fed with Western dietary feed

0. 00=0. 00

0. 00=0. 00

0. 00=0. 00

0. 00=0. 00
14973. 33+6906. 93
25136. 67+11293. 06
35403. 17+7722. 12%

50151. 50+13385. 027"

TE  BEH AR, AT iRDkE, APOE™ ™ [RIPEI/IN Bl 3 3 bk =5 AR AT 0 AL BERR i AR EL 35, ™ P<0. 01 AR TRV IRDRE, APOE ™™ S P/ L B Bk 5 AR AR

[RIEBA BEB AR EL 5, T P<0. 05,

Note. Plaque area at the same root of aortic arch compared between same sex of APOE ™ feed with different feed, *P<0.01. Plaque area at the same
root of aortic arch compared between different sex of APOE™" feed with same feed, *P<0. 05.

3 itig

FAEFR APOE & —Fli & 11, 40 F KN4
34 kDa , VE IR % B2 A A A2 IR GG 5L e A4 fig
5 53 7L BE TR R R A0 %% B S 4 1 AR RS 0 Ml
AR A ARG Rl AR A A 2 VY 7K ]
BHH APOE™ /NI B2 i 2 1 0 dnd 2 v 133 ¢
kL C5TBL/6) LA FE AR M de br . A B T8
i APOE ™ /Iy BUIE 5 PR £ BV AT 35 1) 48 5 1 2% G JIR ]
fis 7K - (400 ~ 600 mg/dL) , Jg BF A= B /N LG 4~ 5
F5 12 AR At A ARG I 5 SR 43 H, A S 5 SRR A
FHET . AHRIEHEH APOE ™ /INEUM S = BEH & i
A G Tk (H R A S R W R & B APOE™ /R,
SVHM =R R, APOE™/INEL A & H B il v
MRS+ FRZEL (TG .CHOL .LDL-C J}& ,HDL-C #]
BEAR) , 45 T le ik & 5 i — 20 i, B Dhae it
(AST ALT ALP &35 T+ ) ) A B 55 26 W 74 5 1k
BAEHE APOE™/NEL AST BT {HJ2 ALT F1 ALP
KU T, SCRR A i 3 O LS A ) R 4
bR WL H 2 254k ( ALB .CREA \UREA) '™ A fff 57 3
BT 7 AR 520 ALB $8ARSZIIN B 25

AHGETE 1 12 A # APOE™ /)N FLC JIiE A1 AT JC
AT =g B = AN = 0 = AN R A N
A5 FREZH(UN) WLEF(Cr) FPRER (UA) BH B TH i,
W o R TR R ATV IR B IR
JUA WTfE S APOE™ /INRUA W #E A2 A0 A 8 K
WEZ 20 J& APOE™" il C57BL/6] 4540/l Ak 1k g
b, 0] U035 S A AR APOE™ M RUR TR B &= T

VU IR E APOE ™ i B, 538 S FH iRk C57BL/6] /)N
BROH & L R T8 b 3 T W %5 ) ok
APOE™ /R C[RIME 0 E 88 ), T i 5 AR 1 5% 1) I ViR
Wit %,

APOE ™" /NE B KK RERE AL ( AS) i 28T 5 K
FBAR | E Ik SBT3l bk R H 5 3 Sig)
ok M =k kR S kO B R Sk
Bk o Z R L Bl ik B A3 3B Bl bk i 3 ik ek
AR Bk, (H LA 3= 20 B Sk = ) PR 30 ) e 1
APOE™ /NS AR FRAE 10 J& o by 20 38 1 (8 45
7, N IR A SRR, LA B B A0 i 5 PN Rz 4
FRLERPRG RR, 15 ] if HE B0 v BE s 28 | e I A R 11
T LAN S e TR A0 B AR ELIR 4%, OT A DR 4 4l 41
FEFUUR 20 JES BLAF dEBE e PE 5 k& 25
HAS AR HERE S B0 BRI 2 e D AR i AR
A Rt & IR AEAZ S AL o I B, i APOE ™~
ANERRT %2 AR B H i e LR S R B Bk
AWFFEIN 3 JETF LRI B 20 JASS Ao,
S M7 32 S0 IKBE B T ARt A AR B AL, T LAR
APOE™" HEFRL Ht APOE ™ i FRUBE e ifiy FH55 1 45 1 AR
LR (HE2Z R AR E (P>0.05)

AAFGEXF E kS ARFIEAT T A 5D A F HE
Yoy, 0 AT AR R AL 32 20 ik S AR ER A S U R BE
P AR, & P kB AT e 2 i APOE ™ I
SUFIME BRLA BREER TR ( P<0. 05) o AHIEVARE, AS R4
S APOE™ /)N BRUBE B 1 R b 452, 3853 ek 21 AN [R]
51 APOE™ " /INERAR WL 25 5 (P>0. 05) , P4 5 IR & Ak
ZHfEE APOE™ /NG L HEE APOE ™ /)y BB e iy A1
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K (P<0.05),

2R AR T oGT e SRR BT I =R L SR
(e P ARG 25 B B iy %5 BE IR AR R R 40, ZE
FH APOE™" I ik ik RAABE B b &35, H
APOE ™ Mt flats £ sh bk 5 AR B B e g A 38, Hk &
Az T DR AT 6 R A AN ] 42 ) A B AR A O R T i
— 05T,

AR iEFE R AR H H A K S 3k i
BEHem S AR s T A iR R A P BE
1A T B I S A M PR % B B AR A I N R
B KPR BB L B L4 P B 35405 5 1R 1)
RRAE ST, fith i 56 R F AR AP G 08 S g, ] 2 i
PEBEHRIE A A 3 TR RO AR el mT A
Jn2~3 4% LDL R, 322 P9 5 IR & k) b 3 A A
FERAORY S FLEORL, UM Z AR SRR oK
VEKY FEZEARE RERE IR AE RORE . ThBE LA R
F, E EE R (Met) £ A TE 3 Ik ok A 88 Ak & 8 it 2
Hh e 2 T LA it 35 R 2 3 O3 A% 2 i 9 IR
1k, DNA A A 1k oy 3 Ik Ao B Ak s ML T 22
— 1 Met JREE R Sh koK REAE AL Y B R AT fE 2 S— i
[ 76 2 ke 2 12 3 et 52 i) 5 PR R b DA TG 5 T 3
JOK S R R LA DG 3 PR 114) 835, I 285 | S 3 Jok o A0
PR S 0 2 00 T A T e — ol 7 348
N BAERRF, & R A2 HE B 5 1 A5, B 1k B 05 7 T
PR, FokE M e Ut LDL A4 &Y 2 25
R RN E AR N2 2F A0, S 80 TG T, Wi
B AR S AN NG D R , 7 NG T ) A
S0 LDL KPR EEHE

25 L RRAGAE , VE B AL 3 JE R ] 20
B 2 INE APOE ™" /)N B 2y Jik ok A Bl A 1) 2 A6 £
TSR BEH A 3 B ik 5 AR BEHIE

S 3k
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